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GENERAL SAFETY PRECAUTIONS. The
following general safety precautions supple-
ment the specific warnings and cautions
throughout this chapter. These general pre-
cautions are related to the task of removing
and replacing the APU. They are precautions
that must be understood and applied before
and during work on the APU. In addition to the
following precautions, personnel must be
familiar with and observe safety precautions
set forth in the following publications.

a. Navy Occupational Safety and Health
(NAVOSH) Program Manual for Forces
Afloat, OPNAVINST 5100.19 (series).

b. N a v a l  S h i p s ’  T e c h n i c a l  M a n u a l
(NSTM).

c. Technical/operating manuals for equip-
ment.

d. U.S. Navy Diving Manual, Volume I,
NAVSEA 0944-LP-001-9010.

Do Not Repair or Adjust Alone.

Do not repair or adjust energized equipment
alone. The presence of a qualified individual
capable of rendering aid is required. Always
protect against grounding hazards and make
adjustments with one hand free and clear of
equipment. Be aware that even after equip-
ment has been de-energized, dangerous elec-
trical hazards can exist due to capacitors
retaining electrical charges. Circuits must be
grounded and capacitors discharged.

Test Equipment.

Make certain electrical test equipment is in
good condition and personnel are familiar with
its safe operation. Handheld test equipment
must be grounded, if possible, to prevent
shock injury. Since some types of equipment
cannot be grounded, avoid holding them to
prevent injury.

Equipment in Motion.

Remain clear of equipment in motion. A safety
watch shall be posted if equipment requires
adjustment while in motion. The safety watch
shall have full view of operations and immedi-
ate access to controls that can stop the equip-
ment. If at any time the auxiliary propulsion
unit appears to be moving out of control, stop
equipment immediately.

Limit Switches and Interlocks.

Limit switches and interlocks are provided to
protect personnel and equipment. They
should not be overridden or modified except
by an authorized person. Do not depend
solely upon limit switches for protection. Dis-
connect power at the power distribution
source before adjusting limit switches if possi-
ble.

First Aid.

Attend to all injuries, however slight, by obtain-
ing first aid or medical attention immediately.

Resuscitation.

Personnel working with or near high voltage
shall be familiar with approved resuscitation
methods. Begin resuscitation immediately if
someone is injured and stops breathing. A
delay could cost the victim’s life. Resuscitation
procedures shall be posted where electrical
hazards exist.

Minimizing Relative Motion.

Relative motion is the movement of two or
more objects in relation to each other. This
poses unique hazards to divers. A common
example is a nest of ships swaying and bounc-
ing against each other due to wind and wave
action. This motion would easily crush a diver
caught between the two ships. To reduce the
hazards of relative motion and to simplify the

SAFETY SUMMARY
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task, suspend the work platform and rigging
from fittings on the ship.

WARNINGS AND CAUTIONS. Specific warn-
ings and cautions appearing in this chapter
are summarized below for emphasis and
review. The page number where each warning
or caution appears is given in parentheses fol-
lowing the warning or caution. 

Rotation of propellers or opera-
tion of underwater electrical
equipment while divers are in
the vicinity can cause serious
injury or death. Ensure that
ship’s equipment, including the
APU system, is de-energized
and tagged out as required by
the U.S. Navy Diving Manual
prior to beginning underwater
operations (page 4-13).

The APU motor weighs approx-
imately 6400 lbs. when assem-
bled. Take special care when
moving or lifting it  (page 4-13).  

Tools and material inadvert-
ently left at the job site can gen-
erate unacceptable noise and
possibly cause severe damage
to shipboard components. All
tools and materials brought to
the underwater job site shall be
accounted for and removed at
the  comp le t i on  o f  t he  j ob .
Locally generated work pack-
ages shall ensure that a gen-
eral tool and material log sheet
is prepared and maintained
during all UWSH operations.
(page 4-8). 

Do not lose the 0.625-inch
square by 7-inch long APU pro-
peller shaft key or the 3/4-inch
long 3/8-16 UNC socket head
cap screw for the propeller
installation. Both items are
packed in one of the shipping
crates (page 4-13).

Before turning the propeller,
spray water through the for-
ward and after vent holes in the
motor housing until a good
stream of water flows from the
drain holes. This will provide
lubrication and prevent damage
to the rubber sleeve bearings
(page 4-14).

Failure to install the Nyloc cap
screw may cause loss of the
propeller during operation
(page 4-14).

The external surface of the sup-
port column must be free of burrs
to ensure proper extending and
retracting operation. To prevent
damage to the support column,
ensure that the soft liners in the
top and bottom clamps of the
support column fixture are in
place (Figure 4-4) (page 4-15).

To ensure that the APU is
maintained in a level attitude
during removal, it is essential
that the forward nylon sling be
positioned 18 3/4 inches for-
ward of the support column
centerline and that the after
sling be positioned 10 3/4
inches aft of the support col-
umn centerline (page 4-15).

A strain on the electrical cables
can result in damage to the
cables and/or equipment.
When lowering the APU motor,
ensure that a strain is not

WARNINGS

CAUTIONS
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placed on the electrical cables
(page 4-15).

Ensure 10 inch DC plug
(included in the kit) is brought
into the cofferdam prior to com-
mencing cable replacement.
The DC plug provides a means
of emergency support column
seal if required (page 4-21).

Water contacting the electrical
cables can damage insulation
and prevent proper electrical
connection. Secondary seal
temporary sealing caps will
ensure water does not pene-
trate through any break in the
secondary seal studs epoxy
when the cable assembly is
passed from the cofferdam to
the surface (page 4-21).

Seal pressure must be main-
tained at 120-150 psi. Observe
the seal hose assembly gauge
for several minutes with the

valve shut and the SCUBA bot-
tle inflation hose disconnected
to confirm that the closure plug
seal is not leaking (page 4-24).

Water contacting the electrical
cables can damage insulation
and prevent proper electrical
connection (page 4-25).

Circulating water is necessary
for proper motor cooling. Verify
that the 18 vent and drain holes
are unplugged before the APU
motor is lowered into the water
(page 4-26).

Improper alignment of the
flange surfaces could dislodge
the O-ring and prevent a proper
seal when the flange nuts are
tightened. Ensure that O-ring
2-448 has not been dislodged
(page 4-28).
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CHAPTER 4
AUXILIARY PROPULSION UNITS

SECTION 1 INTRODUCTION
4-1.1 PURPOSE.

This chapter describes the Naval Sea Sys-
tems Command (NAVSEA) approved proce-
dures for waterborne problem identification
and replacement of motors and electrical
cables for Auxiliary Propulsion Units (APUs)
on FFG 7 Class ships. These procedures pro-
vide detailed, standardized instructions for
APU system problem identification, cofferdam
installation and removal, APU motor removal
and replacement, and electrical cable removal
and replacement. A listing of required tools,
materials, and equipment is included.

4-1.2 SCOPE.

These procedures have been used and vali-
dated at various Navy ship maintenance facili-
ties. The proper use of these procedures will
result in a permanent repair and eliminate the
need for emergency or unscheduled dry dock-
ing. Currently, APUs are installed only in FFG
7 class ships. Similar units, Secondary Propul-
sion Motors (SPMs), are installed in SSN and
SSBN class submarines. (SPMs are not dis-
cussed in the chapter. Refer to Chapter 8 of
the Underwater Ship Husbandry Manual for
waterborne SPM maintenance.)

4-1.3 REFERENCE DOCUMENTS.

This chapter refers to the following documents
to assist in APU problem identification, APU
motor replacement, and APU electrical cable
replacement. These documents must be used
for operational planning and be available at
the repair site to support operations.

a. NAVSEA S9237-AD-MMA-010, Tech-
nical Manual for Description, Operation
and Maintenance Instructions, Retract-
able Auxiliary Propulsion Equipment

System, 15 February 1989, NSN 0910-
LP-110-9600.

b. NAVSEA Drawing PF 109 (FFG 7) 111-
5350018  and  Pa r t s  L i s t  111-
PL5350024, SHL PLTG; FR & LONG,
FR 93-153. (Drawing provides fabrica-
tion and assembly details for APU hull
closure plate.)

c. NAVSEA Drawing PF 109 (FFG 7) 201-
5414115, AUX PROP UNIT MCHRY
RM ARR FR 100-108. (Drawing shows
location and arrangement of APU
machinery room.)

d. Louis Allis Drawing 15S00754-1000,
Train & Retract Device, Auxiliary Pro-
pulsion System. (Drawing is available
in most SIMA technical libraries and
details the assembly of the APU sys-
tem training and retracting device.)

e. Louis Allis Drawing 15S00337-2000,
Motor - Alternating Current, Auxiliary
Propulsion. (Drawing is available in
most SIMA technical l ibraries and
deta i ls  the assembly  of  the APU
motor.)

f. NAVSEA S9086-KC-STM-010/CH-
300, Naval Ships’ Technical Manual,
Chapter 300, “Electrical Plant - Gen-
eral,” 1 February 1996.

4-1.4 APU SYSTEM DESCRIPTION.

The auxiliary propulsion system in FFG 7
class ships consists of two APUs, one on each
side of the keel between frames 100 and 108
(Figure 4-1). Each APU comprises three major
components: the APU motor, the training and
retracting device (TRD), and the controls. The
APU motor and the TRD are shown in Figure
             4-1
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4-2. The controls are located within the ship
and are discussed in reference a. The APU
motor drives a propeller which operates in a
Kort Nozzle attached to the motor housing.
The TRD consists of a support column and
two motors—a training motor for rotating the
unit and a retracting motor for raising and low-
ering the APU motor. When not in use, the
APU motor is retracted to the stored position
within the hull. The opening in the shell plating
is faired by a curved closure plate attached to
the underside of the APU motor. (See refer-
ence b.) Electrical interlocks are designed to
prevent the APU motor from operating or
rotating when it is not in the fully extended
position. These interlocks can fail and allow
the APU motor to rotate, which can in turn
cause hull damage when the APU motor is
extended or retracted.

4-1.5 PROBLEM IDENTIFICATION.

Two types of problems generally occur in the
APU system: an electrical (typically grounding
of one or more phases of the three-phase
440VAC system) or a mechanical failure (typi-
cally physical damage from a submerged
object or internal APU motor bearing wear).
Ship’s Force should be capable of electrical
fault diagnosis as detailed below. Ship’s Force
should also monitor APU performance to help
diagnose mechanical problems as detailed in
paragraph 4-1.5.2. Obviously, complete diag-
nosis of mechanical problems requires divers
to perform the inspections detailed below.

4-1.5.1 Electrical Problems.   The most
common APU electrical problem is grounding
of one or more phases of the three-phase,
440VAC electrical system. When a grounding
problem is suspected, or a regular inspection
catches an electrical problem early on, Ship’s
Force should megger check each phase of the
system at the APU machinery room power dis-
tribution panel using a 500-VDC megger. Cor-
rect each electrical insulation resistance
measurement to the equivalent 25°C value
using the nomograph in Appendix A (an exam-
ple correction is provided in Figure A-2). The
corrected insulation resistance must be equal

to or greater than 3 megohms. FFG 7 Class
Advisory No. 02-97 revised MRC 13-4NMB-N
to require a minimum of 10 Megohms insula-
tion resistance in each phase of the APU
motor 440 VAC circuit. 10 Megohms should be
achievable, but 3 Megohms is an acceptable
minimum because of possible moisture
entrapment from waterborne cable replace-
ment. If the electrical insulation resistance is
less than 3 megohms, Ship’s Force must dis-
assemble the brush and slip ring assemblies
from the training and retracting device to
expose the secondary seal assembly, as
shown in Figure 4-3. To disassemble the train-
ing and retracting device:

a. Complete steps a through g of refer-
ence a, paragraph 6-5.9.1. Remove
and set aside the complete brush
holder assembly after completing step
g above.

b. Follow step b and the first sentence of
step c of  reference a,  paragraph
6-5.9.2, to loosen the slip ring assem-
bly.

c. Once the slip ring assembly is loose,
modify the procedure of reference a,
paragraph 6-5.9.2 by removing the
entire slip ring mounting plate with
attached cables as a unit. Leave the
nine (9) electrical cables attached to
the bottom of the slip ring mounting
plate and disconnect the three (3) lead
terminals (item 46 of reference d) from
the three (3) secondary seal studs
(item 48 of reference d) at the second-
ary seal disk (item 47 of reference d,
see Figure 4-3). It is often necessary to
rotate the slip ring mounting plate to
untwist the electrical cables and gain
access to the three lead terminals.

4-1.5.1.1  Once the brush and slip ring assem-
blies are removed and access to the three (3)
secondary seal studs is obtained, megger
check each phase at the secondary seal
studs. If the corrected electrical insulation
resistance readings are equal to or greater
4-2              Change 1
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Figure 4-1. Location of APU in FFG 7 Class Ships.
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Figure 4-2. APU Components.
4-4      
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Figure 4-3. Training and Retracting Device with Brush and Slip Ring Assemblies Removed.

Item Numbers Refer to 
Reference d.
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than 3 megohms, the electrical problem is
somewhere in the brush or slip ring assem-
blies. Ship’s Force should follow the instruc-
tions in references a and d to further
disassemble and repair the brush and slip ring
assemblies. If the corrected electrical insula-
tion resistance readings are less than 3 meg-
ohms, the electrical problem is in the
secondary seal assembly or the lead cables
from the APU motor to the secondary seal.
Diver assistance will be required to install the
cofferdam and remove the APU motor, lead
electrical cables, and secondary seal as
described in section 2 of this chapter. Appen-
dix B provides NAVSEA drawings that detail
fabrication of improved design replacement
secondary seal studs and secondary seal disk
as required. The drawings in Appendix B also
provide direct procurement sources for
replacement of the lead electrical cables (item
52, reference d).

4-1.5.2 Mechanical Problems.   High motor
amperage (greater than 800 amperes) or an
increase in noise or vibration during APU
motor operation are signs of mechanical dam-
age or bearing wear problems. In these cases,
Ship’s Force should request diver inspection
of the APU system. Loud metal-to-metal con-
tact noise during retraction or extension of the
APU may indicate APU motor misalignment or
improperly set limit switches. Again, Ship’s
Force should request diver inspection.

4-1.5.2.1 Diver APU Inspection.   Record
inspection observations and measurements
on the Auxiliary Propulsion Unit Inspection
Data form, NAVSEA 4730/8 (see Appendix C).

4-1.5.2.1.1 Damage Description Require-
ments.  Include the exact location of all dam-
age or flaws. Description must include as a
minimum:

a. Distance and direction (port/starboard,
forward/aft) from an obvious reference.

b. Length, maximum width, and orienta-
tion of all cracks. If the crack is on or
near a weld seam, include closest weld

seam information, that is, direction of
the crack with respect to the weld (per-
pendicular or parallel) and proximity to
the weld (center of the weld or base
metal).

c. Total area affected, including the diam-
eter and depth of any pitting. Include
both the maximum and average pit
size.

4-1.5.2.1.2 Inspection Procedure.

NOTE

A level 2 inspection of the APU
must be conducted with the unit
in both the retracted and the
deployed position. Begin the
inspection with the unit in the
deployed position.

a. Inspect the support column flange for
the presence of all fasteners.

b. Verify that the small gap between the
support column flange and the motor
flange is not more than 1/2 inch deep.

c. Inspect the motor-to-fairing plate legs
for any apparent damage and for the
presence of all flange nuts and bolts
(and lock wires, if used).

d. Inspect the fairing plate for any struc-
tural damage.

e. Inspect and report the Fouling Rating
(FR) and the Paint Deterioration Rating
(PDR) of the fairing plate.

f. Inspect the Kort nozzle for structural
damage.

(1) Verify that the six drain holes of
the nozzle (three in the top and
three in the bottom) are clear. 

(2) Inspect and report the FR of the
Kort nozzle.
4-6              Change 1
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g. Inspect the propeller.

(1) Inspect the propeller hub for
fouled wire, rope, or other foreign
material. Propellers may become
fouled by fiber or wire. Fiber such
as fish net or manila line is usu-
ally removed without difficulty. If
removal of the material will be
time consuming, make the appro-
priate report and arrangements
for follow-on removal.

(2) Push the propeller forward toward
the motor housing. Measure and
record the clearance between the
APU motor housing and the pro-
peller hub. Pull the propeller aft
away from the motor housing.
Measure and record the clear-
ance between the APU motor
housing and the propeller hub.
The difference between the two
measurements (the total fore and
aft movement of the propeller
sha f t )  mus t  no t  exceed  1 /8
(0.125) inch.

(3) Measure and record with a feeler
gauge the clearance between
each blade tip and the Kort noz-
zle. Blade tip clearance must be
between 0.040 inch (minimum)
and 0.185 inch (maximum).

(4) Report the overall physical
appearance and FR of  each
blade. Inspect the leading and
trailing edges for nicks, curls,
dents, flay spots, cracks, and
other damage.

(5) Measure and record the extent of
all damage.

h. Inspect and record the FR of the APU

i. If any discrepancies are found, make
an appropriate report and arrange-
ments for follow-on repair.

NOTE

Verify with Ship’s Force that the
bench mark is at the “zero”
position.

j. Retract the APU motor until the fairing
plate is 6 inches below the hull open-
ing. Inspect to determine if the motor is
out of rotational alignment. If so, have
Ship’s Force correct the alignment,
change the bench mark inside the APU
machinery room in accordance with
paragraph 8-4.1 of reference a, and
adjust the travel limit switches in accor-
dance with paragraph 8-4.2 of refer-
ence a.

k. Retract the APU motor fully.

(1) Ensure that the APU is properly
housed and flush with the adja-
cent hull.

(2) Verify that the gap between the
hull opening and the fairing plate
is uniform all around. The allow-
able gap is 1 inch ± 1/4 inch.

(3) Inspect the fairness of the APU
fairing plate with the outer shell
plating. Measure and record the
projection and depression of the
forward and after edges of the
fairing. Take a minimum of three
readings (port, center, and star-
board) on each edge.

(a) The forward edge of the
plate should be flush or
recessed no more than 1/4
inch from the surface of the
outer shell plating.

(b) The after edge should be
Change 1              4-7
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than 1/4 inch from the sur-
face of the outer shell plat-
ing.

4-1.5.2.2 Interpretation of APU Inspection
Results.

a. Obvious physical damage must be
evaluated for repair as required.

b. Missing or loose support column flange
or fairing plate-to-motor fasteners must
be replaced or t ightened. Torque
requirements for these fasteners are
provided in section 2 of this chapter.

c. If the total fore and aft movement of the
propeller shaft is more than 1/8 (0.125)
inch, the APU motor thrust bearings
must be replaced.

d. If any propeller tip-to-Kort nozzle clear-
ance is less than 0.040 inch or more
than 0.185 inch, the APU motor sleeve
bearings must be replaced.

e. If the APU fairing plate is rotationally
misaligned at the existing ship’s inter-
nal APU machinery benchmark, the
benchmark must be corrected and
alignment limit switches reset.

f. If the APU fairing plate is protruded or
recessed more than the allowed 1/4
i nch ,  t he  APU mo to r  shou ld  be
removed and brought to the surface so
that the forward/aft APU motor leg shim
thickness can be adjusted.

4-1.6 PLANNING AND PREPARATION.

Tools and material inadvert-
ently left at the job site can gen-
erate unacceptable noise and
possibly cause severe damage
to shipboard components. All
tools and materials brought to
the underwater job site shall be

accounted for and removed at
the comple t ion o f  the job.
Locally generated work pack-
ages shall ensure that a gen-
eral tool and material log sheet
is prepared and maintained
during all UWSH operations. 

4-1.6.1  Planning and preparation are essen-
tial to the successful completion of any under-
water ship husbandry task. The following
items are unique to APU repair or replacement
operations:

a. Has the real problem with the APU sys-
tem been identified as detailed in sec-
tion 4-1.5? Perhaps more than one
problem exists. It’s better to work with
Ship’s Force to identify all system elec-
trical and mechanical problems early,
so that your request for non-local
equipment and replacement parts and
repair assets will be as complete as
possible.

b. One or both of the following APU sys-
tem problems should exist prior to
mobilizing repair assets to perform a
waterborne repair:

(1) Electrical megger checks at the
secondary seal studs have con-
firmed that a system ground or
electrical discontinuity exists in or
below the secondary seal disk.
The APU motor must be discon-
nected from electrical cables at
the support column f lange in
order to further isolate the prob-
lem to the motor or the cables.

(2) Mechanical damage or APU
motor bearing failure has been
confirmed by diver inspection as
detailed in section 4-1.5. The
APU motor/fairing plate must be
removed ,  r e fu rb i shed ,  and
replaced.

CAUTION
4-8              Change 1



S0600-AA-PRO-040
c. The ship should be moored with the
damaged APU toward the pier. A mini-
mum water depth below the keel of 10
feet is required, with 20 feet desirable.

d. Schedule four work shifts of 8 hours
each to complete a typical waterborne
APU motor replacement. Add one
8-hour shift if the electrical cables are
to be replaced. For planning purposes
the schedule estimate breaks down as:

(1) One day for installing the APU
cofferdam.

(2) One day for rigging the support
column fixture, disconnecting the
APU motor, and bringing the APU
motor to the surface.

(3) One day for installing a new
motor and conducting electrical
checks.

(4) One day to remove the coffer-
dam.

(5) One additional day if electrical
cable removal and replacement is
required.

This estimated schedule has consider-
able margin for contingencies and an
inexperienced repair team. Progress
against any schedule is contingent
upon lack of interruptions from ship
movements or sonar operations.

e. Crane service will be required during
the operation to handle the APU coffer-
dam (1500 lbs. dry) and the APU motor
with fairing plate attached (7800 lbs.
dry).

and the dive station during electrical
cable replacement or cable megger
checks.

g. Appendix D provides NAVSEA draw-
ings that detail the equipment included
in the FFG 7 APU kit available from
NAVSEA 00C5. In addition to the basic
kit, NAVSEA Drawing 6697724 details
the use of an alignment fixture to target
the welding of a new fairing plate so
that when it is installed on the APU
motor legs the fairing plate will align
with the hull opening. This alignment
fixture should be requested if fairing
plate damage will require replacement.
Table 4-1 details the equipment, tools,
and material that must be provided by
the repair activity.

h. The APU motor, Kort nozzle, and pro-
peller usually come disassembled.
Assembly of the APU should be done
in accordance with paragraph 4-2.2 of
this chapter. It is best to arrange for
assembly in a shop with an overhead
traveling gantry that can lift the Kort
nozzle for alignment and installation on
the APU motor. In fact, transfer of the
fairing plate (see item i below) is also
much easier and safer with the use of
an overhead gantry.

i. Replacement of the APU motor
requires the transfer of the fairing plate
from the old motor to the new motor.
This provides the opportunity to correct
any excessive protrusion or depression
of the fairing plate noted during the
diver inspection (paragraph 4-1.5.2.1)
by changing the shims between the
APU motor legs and the fairing plate
legs. Shims of the required thickness
should be manufactured in accordance
Change 1              4-9
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Table 4-1. Equipment, Material, and Tools to be Provided by the Repair Activity.

Item Purpose

Standard mechanic’s tool set Cofferdam installation and removal, bolt/nut 
removal and installation

500 VDC megohmmeter Electrical insulation resistance checks

Multimeter Electrical continuity checks

Dry nitrogen, large bottle Drying electrical connections

Crane, 10 ton Rigging cofferdam and APU motor

Spirit level, 7-inch Level APU motor to align with support column 
flange

Walkie-talkie radios or sound-powered phones Communication with dive station and APU 
machinery room

Ship service air connection with hose barb fitting 
for 3/4-inch ID, 100-foot long cofferdam air hose 
supplied with cofferdam

Cofferdam blowdown

Emery cloth, 00 Clean electrical connections

Electrical cable tags (tie-wraps) Mark T1, T2, and T3 electrical cables

Cofferdam sealing material (Bintsuke or Ductseal) Seal minor leaks in the cofferdam

Dunnage Support APU motor and fairing plate on the pier

SCUBA bottle with BC inflation whip Inflate secondary seal closure plug

O-ring, BUNA-N, 2-445-N674-70
NSN 5330-00-166-1059

Secondary seal disk

O-ring, BUNA-N, 2-448-N674-70
NSN 5330-00-876-5666

APU motor-to-support column flange

Monel bolts, 1/2-13 UNC, 3 1/4-inch long
Part number MS35311-120
NSN 5305-00-226-9197, 8 required

Forward APU motor-to-fairing plate attachment

Monel self-locking nuts, 1/2-13 UNC
Part number MS17828-8C
NSN 5310-01-399-3413, 8 required

Forward APU motor-to-fairing plate attachment

Monel bolts, 7/8-9 UNC, 4-inch long
Part number MS35311-217
NSN 5305-00-226-9235, 4 required

Aft APU motor-to-fairing plate attachment

Monel self-locking nuts, 7/8-9 UNC
Part number MS17828-14C
NSN 5310-01-202-3432, 4 required

Aft APU motor-to-fairing plate attachment

Monel self-locking nuts, 1-8 UNC
Part number MS17828-16C
NSN 5310-01-244-5012, 8 required

APU motor-to-support column flange (normally 
supplied with replacement APU motor, but spares 
are desirable)
4-10              Change 1
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Shim stock in accordance with reference b, sheet 
6A, part numbers 303 and 306

Re-shim fairing plate

Thread lubricant - Molykote P37
Dow Corning Product #15255
Item #2397421 for 1.1 lb. can
Product information (517) 496-6000

Lubricate fasteners

Torque wrenches
36 ft.-lbs.

133 ft.-lbs.
48 ft.-lbs.
135 ft.-lbs.
150 ft.-lbs.

1/2-inch fasteners on forward fairing legs (Figure 
4-8)
7/8-inch fasteners on aft fairing legs (Figure 4-8)
Support ring for slip ring fasteners (step 4-2.5.43)
Kort nozzle fasteners (step 4-2.2g)
APU motor flange stud stop nuts (step 4-2.6.15)

C-clamps (2) Hold top hat in place while bolting support column 
flange

Table 4-1. Equipment, Material, and Tools to be Provided by the Repair Activity.

Item Purpose
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SECTION 2 APU SYSTEM REPAIR AND
REPLACEMENT PROCEDURES
Rotation of propellers or opera-
tion of underwater electrical
equipment while divers are in
the vicinity can cause serious
injury or death. Ensure that
ship’s equipment, including the
APU system, is de-energized
and tagged out as required by
the U.S. Navy Diving Manual
prior to beginning underwater
operations.

4-2.1 PROCEDURES PROVIDED.

This section provides detailed procedures for:

a. APU motor assembly

b. APU cofferdam installation

c. APU motor removal

d. Electric cable replacement

e. APU motor replacement

4-2.2 APU MOTOR ASSEMBLY.

The APU motor weighs approx-
imately 6400 lbs. when assem-
bled. Take special care when
moving or lifting it.  

Do not lose the 0.625-inch
square by 7-inch long APU pro-

peller shaft key or the 3/4-inch
long 3/8-16 UNC socket head
cap screw for the propeller
instal lat ion. Both items are
packed in one of the shipping
crates.

a. The APU is delivered from the OEM in
three separate crates: the Kort nozzle,
the propeller, and the motor. Each com-
ponent requires careful uncrating and
assembly prior to being deployed. The
APU should be assembled in a shop
with an overhead traveling gantry that
can lift the Kort nozzle to align it for fit-
up to the APU motor.

b. In order to assemble the Kort nozzle
onto the APU, the motor must be ele-
vated approximately 30 inches off the
floor. Care must be taken to ensure that
the motor remains level while elevated
to facilitate installing the Kort nozzle.

c. Remove all of the crating on the sides
of the motor. Leave the motor on its
shipping cradle. With a fork lift, lift the
motor by the base of its crate and place
dunnage under the crate to elevate the
motor 30 inches off the floor of the
shop. Be sure that the motor is posi-
tioned under the crane to allow for
maneuvering the Kort nozzle onto the
motor. 

d. With the APU motor securely in posi-
tion, clean and lubricate the Kort nozzle
flange on the motor and the mating sur-
face of the Kort nozzle.

NOTE

It is very important that these
mating surfaces are thoroughly
cleaned and lubricated prior to
assembly. Even small pieces of

WARNING

WARNING

CAUTION
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dirt or other foreign material will
make assembly extremely diffi-
cult.

e. Using the crane, lift the Kort nozzle with
the motor flange facing forward.

f. Elevate and align the Kort nozzle to the
height of the motor and proceed to
drive the Kort nozzle onto the APU
motor. Care must be exercised in doing
this step to prevent moving the motor
on its cradle. 

g. When the Kort nozzle is fully seated on
the motor, fasten the Kort nozzle to the
motor using the eight 3/4-10 UNC hex
head cap screws and 3/4-inch lock
washers. Torque to 135 ft.-lbs.

Before turning the propeller,
spray water through the for-
ward and after vent holes in the
motor housing until a good
stream of water flows from the
drain holes. This will provide
lubrication and prevent damage
to the rubber sleeve bearings.

h. Install the 0.625-inch square by 7-inch
long propeller shaft key into the propel-
ler shaft. Lift and install the propeller
onto the shaft, ensuring that the key is
aligned with the propeller keyway.

i. Install the conical propeller nut and
tighten using the special propeller nut
too l  shown in  NAVSEA Drawing
6699603 provided in Appendix D. Con-
tinue to tighten the propeller nut until
the clearance between the tip of each
propeller blade is between 0.040 and
0.185 inch.

j. When the propeller is properly seated,
center punch through one hole in the
propeller nut to mark the location in the

after face of the propeller hub for drill-
ing and tapping the hole for the propel-
ler nut locking screw.

Failure to install the Nyloc cap
screw may cause loss of the
propeller during operation.

k. Remove the propeller nut, then drill and
tap a 3/8-16 UNC hole at the marked
location. Reinstall the propeller nut and
tighten until the 3/8-16 UNC Nyloc cap
screw can be installed to lock the pro-
peller nut in place.

l. The APU motor is now ready to be
mounted onto the fairing plate after the
damaged motor assembly has been
removed. The fairing plate transfer is
best accomplished in the shop using
the overhead traveling or gantry crane
to position the assembled motor onto
the fairing plate which has been braced
in a level position using dunnage.

4-2.3 COFFERDAM INSTALLATION PRO-
CEDURES.

Removal of the APU or electrical cables
requires the use of a cofferdam. Procedures
for the rigging, installation, and removal of the
cofferdam are covered in NAVSEA Drawing
6699592, APU Removal Rigging Plan, pro-
vided in Appendix D. It is preferred that the
ship be berthed with the damaged APU
toward the pier.

NOTE

Section 16-6.6.8 of the Coffer-
dam Manual, NAVSEA S0600-
AA-PRO-160, requires that with
the  dewa te r i ng  sys tem
secured, the maximum leakage
ra te  may  no t  exceed  4
inches/hour rise in water level

CAUTION

CAUTION
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with the chamber fully dewa-
tered.

4-2.3.1  Cofferdam alignment fixtures are
included in the kit to help the divers with fore
and aft alignment of the cofferdam during
installation. The alignment fixtures are hand
tightened clamps installed on the forward and
aft lips of the APU hull opening. 

4-2.3.2  Some FFG 7 Class ships have vent
lines installed in the APU machinery room for
venting air out of the free-flooding APU motor
storage space. Ensure that these vents are
shut before attempting cofferdam blowdown.

4-2.4 APU MOTOR REMOVAL PROCE-
DURES.

Request Ship’s Force to energize the retract-
ing motor and lower the APU all the way to the
limit switch. De-energize and tag out the
retracting motor.

The external surface of the sup-
port column must be free of burrs
to ensure proper extending and
retracting operation. To prevent
damage to the support column,
ensure that the soft liners in the
top and bottom clamps of the
support column fixture are in
place (Figure 4-4).

4-2.4.1  Install the support column fixture on
the support column with the longer part of the
bracket over the forward end of the APU (Fig-
ure 4-4). Use a web-type scuba weight belt to
hold the after half of the support column fixture
in place while assembling the support column

4-2.4.2  Rigging shall be done in accordance
with NAVSEA Drawing 6699592, APU
Removal Rigging Plan, provided in Appendix
D.

To ensure that the APU is
maintained in a level attitude
during removal, it is essential
that the forward nylon sling be
positioned 18 3/4 inches for-
ward of the support column
centerline and that the after
sling be positioned 10 3/4
inches aft of the support col-
umn centerline.

4-2.4.3  Remove all slack from the hoist
chains so that they are able to take the weight
of the APU motor as the flange bolts are loos-
ened.

4-2.4.4  Loosen the eight 1-inch stop nuts on
the APU motor flange approximately one-half
turn until the seal breaks between the support
column flange and the APU motor flange, thus
permitting the interior of the support column to
equalize with the pressure in the cofferdam.

4-2.4.5  Remove the eight 1-inch stop nuts.

A strain on the electrical cables
can result in damage to the
cables and/or equipment.
When lowering the APU motor,
ensure that a strain is not
placed on the electrical cables.

4-2.4.6  Lower the APU motor no more than 6

CAUTION

CAUTION

CAUTION
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fixture. Ensure the fixture is oriented fore and
aft. 

inches using the hoists to gain access to the
three electrical cable connectors (Figure 4-5).
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Figure 4-4. Attachment of Support Column Fixture.
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4-2.4.7  Tag or mark the connectors on the
electrical cables to correspond to the identify-
ing marks (T1, T2, and T3) on the APU motor
electrical terminals.

4-2.4.8  Disconnect the three electrical cables.
Back off on the 2 3/4-inch lock nuts, then
remove the cast body connector using a strap
wrench. The cast body connector is supposed
to rotate on the electrical cable to allow for
loosening the connector from the motor. Often
the cast body connector will stick to the rubber
cable jacket. Silicon spray is provided in the
APU kit to help loosen the rubber from the
connector.

4-2.4.9  Lower the APU motor approximately 1
foot using the hoists.

4-2.4.10  Inspect the electrical cables and the
inside of the support column for moisture.

4-2.4.11  Circulate dry nitrogen inside the sup-
port column to eliminate moisture. Dry the

electrical cables, APU motor connectors and
special seal plugs. Install the special seal
plugs on the APU motor connectors and the
special sealing caps on the electrical cable
connectors (Figure 4-6). Install the top hat
cover and gasket on the bottom of the support
column. Ensure that the valve assembly (item
3 of NAVSEA Drawing 6699494 in Appendix
D) is installed in the threaded hole in the top
hat cover (Figure 4-7).

4-2.4.12  Remove the APU motor to the pier in
accordance with NAVSEA Drawing 6699592. 

4-2.4.13  Remove the special sealing plugs
from the APU motor electrical connectors.

4-2.4.14  If the APU motor was removed
because of a ground fault detected by Ship’s
Force somewhere below the secondary seal
disk, have Ship’s Force megger check the
APU motor while on the pier and the electrical
cables below the secondary seal. This will
assist in isolating the fault to the APU motor,

Figure 4-5. Electrical Cable Disconnection.
Change 1              4-17
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Figure 4-6. Installation of Special Seal Plugs and Caps.
4-18      



S0600-AA-PRO-040
the secondary seal and cables, or both. In
addition to these megger checks, voltage
surge comparison tests conducted by the
repair activity in accordance with paragraph
300-3.5.4 of reference f may help to identify
APU motor electrical problems.

4-2.4.15  If the APU motor passes the electri-
cal checks and there are no mechanical prob-
lems, set the motor aside and proceed with
electrical cable replacement in accordance
with paragraph 4-2.5. If the motor has
mechanical problems or fails the electrical
checks, send the motor to the shop where the
new motor was assembled for transfer of the
fairing plate.

4-2.4.16  Transfer the APU motor fairing plate
in accordance with Figure 4-8. Experience has
shown that the APU motor legs and fairing
plate legs may spring when the old motor is
removed. It is best to first align one fastener

for each of the four mating flanges in a circular
fashion around the APU motor/fairing plate
assembly. Then proceed around the unit align-
ing additional fasteners until all fasteners are
installed and torqued properly. Experience
indicates that it may often take some time
working with the assembly to achieve align-
ment of all the fastener holes.

4-2.5 ELECTRICAL CABLE REPLACEMENT
PROCEDURES.

NOTE

The steps of this procedure are
performed by divers in the cof-
ferdam or by support personnel
in the APU machinery room.
Each step is annotated (DV) for
diver performed steps or (TOP)
for  support  personnel  per-
formed steps.

Figure 4-7. Installation of Top Hat Cover and Gasket.
             4-19
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Figure 4-8. Installation of Fairing Plate on APU Motor.

Shim Thickness May Be 
Adjusted To Correct For 
Measured Forward Or Aft 
Fairing Plate Projection Or 
Depression.
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Ensu re  10 - i nch  DC p lug
(included in the kit) is brought
into the cofferdam prior to com-
mencing cable replacement.
The DC plug provides a means
of emergency support column
seal if required.

4-2.5.1  (TOP) Ship’s Force should have
already disassembled the top of the training
and retracting device to gain access to the
secondary seal disk as shown in Figure 4-9.

4-2.5.2  (TOP) Remove the support ring for
the slip ring (Figure 4-9) from the secondary
seal disk.

4-2.5.3  (DV) Confirm that the top hat cover
with valve assembly is installed with the gas-
ket on the support column flange (Figure 4-7).
Check the vent valve shut.

4-2.5.4  (TOP) Install the closure plug assem-
bly (Sheet 1 of NAVSEA Drawing 6699494 in
Appendix D) onto the APU lifting screws in the
APU machinery room. The closure plug is
assembled to the boat winch and boat winch
support in the NAVSEA APU kit. Support per-
sonnel should be able to set the boat winch
support over the tops of the lifting screws as
shown in the drawing.

4-2.5.5  (TOP) Loosen the closure plug stuff-
ing tube to allow the plastic-coated boat winch
wire to pass through the closure plug.

4-2.5.6  (TOP) Lift the closure plug out of the
way and pull 3 feet of boat winch wire off the
boat winch. Ensure that the rubber sleeve
(item 29 of NAVSEA Drawing 6699494) is still
securely glued around the outside diameter of
the closure plug before shackling the boat
winch wire to the secondary seal disk.

4-2.5.7  (TOP) Thread a 3/8-inch eyebolt into
the secondary seal disk and shackle the boat

winch wire to the eyebolt as shown in Figure
4-10.

Water contacting the electrical
cables can damage insulation
and prevent proper electrical
connection. Secondary seal
temporary sealing caps will
ensure water does not pene-
trate through any break in the
secondary seal studs epoxy
when the cable assembly is
passed from the cofferdam to
the surface.

4-2.5.8  (TOP) Install secondary seal tempo-
rary sealing caps (item 60 of NAVSEA
6699494) onto each of three secondary seal
studs as shown in NAVSEA 6699494.

4-2.5.9  (DV) Disconnect the nitrogen drying
blow gun assembly from the quick disconnect
at the end of the 100-foot nitrogen drying
hose. See NAVSEA Drawing 6699497, Nitro-
gen Drying System, in Appendix D.

4-2.5.10  (DV) Connect the nitrogen hose to
the quick disconnect fitting on the top hat
cover vent valve assembly. Open the vent
valve.

4-2.5.11  (TOP) On the pier, disconnect the
nitrogen drying hose from the nitrogen regula-
tor and connect it to the quick disconnect on
the vacuum pump assembly (item 7 on
NAVSEA Drawing 6699494 in Appendix D).

4-2.5.12  (TOP) On the pier, operate the vac-
uum pump until personnel in the APU machin-
ery room indicate that the secondary seal disk
O-ring seal has broken and the secondary
seal disk has dropped a short distance into the
support column cavity. The disk seal normally
breaks at about 20 inches Hg vacuum.

4-2.5.13  (DV) Shut the top hat vent valve and
disconnect the nitrogen hose from the vent
valve. Connect the hose to the quick discon-

CAUTION
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Figure 4-9. Access to Secondary Seal Disk.

Torque to 48 ft. lbs.
4-22      



S0600-AA-PRO-040
Figure 4-10. Attachment of Boat Winch Wire to Secondary Seal Disk.
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nect valve on the nitrogen drying blow gun
assembly.

4-2.5.14  (TOP) In the APU machinery room,
slip the closure plug with rubber sleeve down
the boat winch wire and into the top of the sup-
port column as shown on Sheet 1 of NAVSEA
Drawing 6699494. Closure plug should be
level and four inches below the top of the sup-
port column.

4-2.5.15  (TOP) Install the vent hose assembly
(item 4 of NAVSEA 6699494) and seal hose
assembly (item 6 of NAVSEA 6699494) into
the closure plug. Shut the valve in the vent
hose assembly. Using a SCUBA bottle with
regulator, attach the BC inflation hose to the
QD on the seal hose assembly and pressurize
the seal to 120-150 psi.

Seal pressure must be main-
tained at 120-150 psi. Observe
the seal hose assembly gauge
for several minutes with the
valve shut and the SCUBA bot-
tle inflation hose disconnected
to confirm that the closure plug
seal is not leaking.

4-2.5.16  (TOP) Using the torque wrench and
adapter (item 23 of NAVSEA 6699482 in
Appendix D), tighten the closure plug set
screws against the inside diameter of the sup-
port column to 60 ft-lbs. Torque the set screws
using a diagonal (criss-cross) pattern.

4-2.5.17  (TOP) Tighten the closure plug stuff-
ing tube around the plastic coated boat winch
wire.

4-2.5.18  (DV) When the closure plug seal has
been established, open the top hat vent valve
to equalize support column pressure with cof-
ferdam pressure.

4-2.5.19  (TOP) There should be no leaks

psi (cofferdam pressure) should show on the
closure plug vent valve assembly gauge.

NOTE

Air escaping around the clo-
sure plug indicates an improper
seal. Pressurize the inflatable
seal (120-150 psi) until no air
escapes around the closure
plug. Do not exceed 150 psi. If
increased inflation does not
stop air leakage, it may be nec-
essary to check the proper
alignment of the closure plug or
remove the closure plug, clean
all surfaces, and reinstall the
closure plug. Ensure that the
top hat cover vent valve is shut
prior to removing the closure
plug.

4-2.5.20  (DV) Remove the top hat cover.

4-2.5.21  (TOP, DV) APU machinery room per-
sonnel lower the electrical cables and second-
ary seal disk using the boat winch while the
divers guide the cables out of the support col-
umn. Personnel in the APU machinery room
may need to loosen the stuffing tube slightly to
lower the cables and secondary seal disk.

4-2.5.22  (DV) When the secondary seal disk
emerges from the bottom of the support col-
umn, tie a small loop of line through the eye-
bolt in the secondary seal disk. Use the loop to
hook on either of the support column fixture
hoists to take over the weight of the cables
and secondary seal disk from the boat winch
wire.

4-2.5.23  (DV) Disconnect the boat winch wire
from the secondary seal disk eyebolt. Use the
hoist to yard and stay the secondary seal disk
and cables to the surface via the crane.

4-2.5.24  (DV) Install the top hat cover and
gasket on the support column flange (Figure

CAUTION
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around the closure plug and approximately 10 4-7). Shut the vent valve.
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4-2.5.25  (TOP) On the pier, disconnect the
electrical cables from the secondary seal disk.
Using a 500 VDC megohmmeter, check the
electrical insulation resistance of the second-
ary seal disk and each cable. All components
must have a minimum of 10 megohm insula-
tion resistance corrected for temperature in
accordance with Appendix A. If the secondary
seal disk fails this check, it must be refur-
bished by the IMA in accordance with the
NAVSEA secondary seal disk fabrication and
assembly drawings in Appendix B. Cables that
fail this check must be replaced in accordance
with the following steps.

4-2.5.26  (TOP) On the pier, install three
cables that have passed the electrical insula-
tion resistance (megger) check onto the sec-
ondary seal disk. Ensure that the APU motor
end of each cable is labeled T1, T2, or T3 to
correspond with the connection to the marked
secondary seal disk. Replace the O-ring
(2-445, item 13 of NAVSEA 6699482) on the
secondary seal disk with a new, lubricated O-
ring.

Water contacting the electrical
cables can damage insulation
and prevent proper electrical
connection.

4-2.5.27  (TOP) On the pier, install the Delrin
sealing caps on the motor end of the cables
and the secondary seal temporary sealing
caps on the top end of each secondary seal
stud.

4-2.5.28  (TOP, DV) Rig a downline to the sup-
port column fixture so that the cable assembly
will run down to just below the bottom of the
support column. Attach the cable assembly to
the downline via the 3/8 inch eyebolt in the
secondary seal disk. Lower the cable assem-
bly to the support column.

NOTE

Dry hands before working on
the support column and cables.

4-2.5.29  (DV) Vent the top hat cover and con-
firm with topside that the closure plug seal is
still holding. Remove the top hat cover from
the bottom of the support column.

4-2.5.30  (DV) Attach the 1/4-inch boat winch
wire (hanging in the support column) to the
eyebolt in the secondary seal disk with the
3/8-inch shackle.

4-2.5.31  (TOP) Using the boat winch, pull the
secondary seal disk and electrical cables up
inside the support column until the top hat
cover can be installed.

4-2.5.32  (DV) Install the top hat cover and
gasket on the bottom flange of the support col-
umn.

4-2.5.33  (DV) Shut the vent valve in the top
hat cover.

4-2.5.34  (TOP) Open the valve on the closure
plug vent line and vent the support column
until the pressure gauge indicates zero pres-
sure to confirm the top hat cover is sealed.

4-2.5.35  (TOP) Vent the inflatable seal line on
the closure plug until the gauge reads zero
pressure.

4-2.5.36  (TOP) Loosen the stuffing tube on
the closure plug assembly.

4-2.5.37  (TOP) Slide the closure plug up the
boat winch wire.

4-2.5.38  (TOP) Use the boat winch to raise
the secondary seal disk to its seated position
against the shoulder in the support column
(see figure 4-10).  During the last few inches
of the secondary seal disk's travel up the sup-
port column shaking the boat winch cable
back and forth will help the secondary seal o-
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ring slip into the smaller support column inside
diameter at the secondary seal disk shoulder.

4-2.5.39. (DV, TOP) Open the vent valve in
the top hat cover to pressurize the support col-
umn. Listen for air leaks at the secondary seal
disk. No leaks are permitted.

4-2.5.40. (TOP) Remove the secondary seal
temporary sealing caps from the secondary
seal studs.

4-2.5.41. (TOP) Using a 500 VDC megohm-
meter, measure the insulation resistance of all
three cables at the secondary seal studs. A
minimum of 3 megohms corrected for temper-
ature in accordance with Appendix A is
required.

4-2.5.42.  (TOP) Slacken the boat winch wire.
Disconnect the 3/8-inch shackle and the 1/4-
inch wire from the eyebolt in the secondary
seal disk.

4-2.5.43. (TOP) Install the support ring for the
slip ring (Figure 4-9). 

4-2.5.44.  (TOP) Install the six 1/2-13 UNC
hex nuts and lock washers on the studs for the
secondary seal using a 3/4-inch socket and
12-inch extension. Torque nuts to 48 ft.-lbs.
(Figure 4-9).

4-2.5.45. (TOP) Remove the eyebolt from the
secondary seal disk.

4-2.5.46. (TOP) Have Ship’s Force  wait to
reassemble the top part of the support column
until after the APU motor has been installed.
Then megger checks will ensure that no elec-
trical problems exist at or below the secondary
seal disk.

4-2.5.47. (DV) Remove the top hat cover from
the support column.

4-2.5.48. (DV) Remove and replace  O-ring (2-
448, item 14 of NAVSEA 6699482) from the
support column flange.

4-2.6 APU MOTOR REPLACEMENT.

4-2.6.1  This procedure starts where the APU
motor removal procedure (4-2.4) leaves off,
that is, with an APU motor assembled to the
fairing plate.

4-2.6.2  Install the three sealing plugs (Figure
4-6) on the APU motor.

Circulating water is necessary
for proper motor cooling. Verify
that the 18 vent and drain holes
are unplugged before the APU
motor is lowered into the water.

4-2.6.3  Remove the 18 plastic plugs from the
vent and drain holes (12 on the motor housing
and 6 on the Kort nozzle). Reference e shows
the location of all vent and drain holes.

4-2.6.4. Rig the APU motor in accordance with
NAVSEA Drawing 6699592, APU Removal
Rigging Plan, found in Appendix D.

NOTE

Use a spirit level to ensure that
the APU motor flange is level
as it hangs from the crane on
the pier. This will ensure that
the APU motor flange mates
with the support column flange
when the APU motor is trans-
ferred to the support column
fixture.

4-2.6.5. With the crane, lift the APU motor a
few inches to ensure that the APU motor
flange is level both laterally and longitudinally.

4-2.6.6. Adjust the lift slings as necessary until
the APU motor flange is level.

4-2.6.7. Ensure that the top hat cover has been
removed from the support column flange.

4-2.6.8. Lubricate and install a new BUNA-N
O-ring 2-448 on the support column flange.

CAUTION
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4-2.6.9. Yard and stay the APU motor to the
support column fixture hoists. Raise the motor
to a maximum of 6 inches below the support
column flange.

4-2.6.10. Circulate dry nitrogen over all the
electrical cable connections and APU motor
terminals.

NOTE 

Ensure that each electr ical
cable is matched to its corre-
sponding terminal on the APU
motor (T1-T1, T2-T2, and T3-
T3).

4-2.6.11  Connect the electrical cables to the
APU motor (Figure 4-11).

4-2.6.12  Raise the APU motor until the motor
flange studs engage the support column
flange and the two flanges meet.

4-2.6.13  Request Ship’s Force or repair activ-
ity personnel to conduct megger and continu-
ity checks at the secondary seal disk. Megger
check shall be done using a 500 VDC meg-
ohmmeter. Electrical insulation resistance
shall be a minimum of 3 megohms when cor-
rected for temperature in accordance with
Appendix A.

Improper alignment of the
flange surfaces could dislodge
the O-ring and prevent a proper
seal when the flange nuts are
tightened. Ensure that O-ring
2-448 has not been dislodged.

Figure 4-11. Electrical Cable Connection.
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4-2.6.14  Install the 1-8 UNC Nyloc stop nuts
on the APU motor flange studs.

NOTE 

A sma l l  gap  w i l l  r ema in
between the APU motor flange
and the support column flange
when the stop nuts are fas-
tened snugly.

4-2.6.15  Torque the stop nuts on the APU
motor flange studs to 150 ft-lbs.

4-2.6.16  Remove the lift slings, hoists, sup-
port column fixture, and all tools. Thoroughly
check the inside of the APU storage compart-
ment and cofferdam for loose gear. Return
tools and equipment to the surface.

4-2.6.17  Request that Ship’s Force or repair
activity personnel reassemble the top part of
the support column assembly and confirm
good megger checks at the power distribution
panel.

to verify proper alignment of the fairing plate in
the hull opening.

NOTE

When the fairing plate is within
2 or 3 inches of the shell plat-
ing, divers shall verify that it
can be raised all the way with-
out contacting the shell plating.
The fairing plate should be able
to be raised all the way with a
clearance of 1 inch ±1/4 inch all
the way around the hull open-
ing.

4-2.6.19  Raise the fairing plate to its fully
retracted position when the divers have veri-
fied that it is properly aligned.

4-2.6.20  Divers shall check and measure the
fairness of the APU fairing plate with the outer
shell plating. The forward edge of the plate
4-28              Change 1

NOTE

FFG 7 Class Advisory No. 02-
97 revised MRC 13-4NMB-N to
require a minimum of 10 Mego-
hms insulation resistance in
each phase of the APU motor
440 VAC circuit. 10 Megohms
should be achievable after
moisture introduced via water-
borne cable replacement has
been evaporated off by operat-
ing the system.

4-2.6.18  Request Ship’s Force or repair activ-
ity personnel to energize the retracting motor
and raise the APU motor so that the fairing
plate is within 2 or 3 inches of the shell plating

should be flush (or recessed no more than 1/4
inch from the surface of the outer shell plating)
and the after edge should be flush (or protrud-
ing no more than 1/4 inch from the surface of
the outer shell plating). 

4-2.6.21  Ensure that any air trapped in the
free-flooding APU motor storage space is
vented out. Some ships have vent valves for
these spaces installed in the APU machinery
room. If no vent valves are installed, the space
may be vented in accordance with reference
a, paragraph 8-5a.

4-2.6.22  Test operate the APU motor. If the
propeller rotates in the wrong direction, correct
by reversing any two of the three power leads
from the power distribution panel.
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A-1

Figure A-1. Insulation Resistance - Temperature Nomograph.

APPENDIX A
INSULATION RESISTANCE - TEMPERATURE NOMOGRAPH
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A-2

Figure A-2. Example of Insulation Resistance - Temperature Correction.

72°

EXAMPLE

10 Meg ohms 
measured at 
72°F is cor-
rected to 9 Meg 
ohms at 25°C 
and would fail 
the Insulation 
Resistance 
Requirement!



APPENDIX   B

FABRICATION AND ASSEMBLY DRAWINGS
FOR SECONDARY SEAL STUDS, SECONDARY SEAL

DISK, AND
SECONDARY SEAL ASSEMBLY

NAVSEA Number Title

   6698226  Rev- APU Secondary Seal Disk Assembly Misc. Hardware
   6698227  Rev- APU Secondary Seal Electrode
   6698228  Rev- APU Secondary Seal Electrode Assembly
   6698229  Rev- APU Secondary Seal Disk Assembly
   6699609  Rev- APU Secondary Seal Disk
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APPENDIX   C

DIVER’S INSPECTION FORM
(AUXILIARY PROPULSION UNIT INSPECTION DATA)

NAVSEA 4730/8



Kort Nozzle

Motor
Housing

Measure
Clearance

Hub

Support
Column
Flange

Motor Flange

Welds
Fairing Plate

Bolts and
Self Locking Nuts

Support
Column

APU - EXTENDED

APU - RETRACTED

NAVSEA 4730/8 NSN 0116 - LF - 047 - 3045

Kort
Nozzle

Looking Forward

1

23

DateLocationHull No.USS

Indicate Appropriate Unit: Stbd Port

AUXILIARY PROPULSION UNIT INSPECTION DATA

Measure
Blade tip to

Nozzle Clearance

Measure Projection
or Depression

(3 Places Forward and
3 Places Aft)

Measure Clearances

a

b

Hull Plate

Condition Summary:

Fairing
Plate

Record Clearance Measurements:

Blade Tip / Kort Nozzle

Prop Pulled Aft - Prop Pushed Fwd = Difference

Hub/Motor Housing

1 2 3

Fairing Plate

Propeller

Record:

Outboard

Motor Housing

Mid Point

Support Column

Inboard

Fairing Plate

Forward

FR PDR

Proj / Dep Proj / Depa. a.b. b.

AFT

SHEET 1 of 1
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D-1 (D-2 blank)

APPENDIX D
NAVSEA APU KIT DRAWINGS

NAVSEA Number Title

6699482 Rev D FFG 7 APU Kit

6699592 Rev C APU Removal Rigging Plan

6699484 Rev C APU Cofferdam Main Assembly

6699576 Rev E APU Cofferdam Rubber

6699494 Rev D APU Secondary Seal Removal System

6699497 Rev A Nitrogen Drying System

6699603 Rev - APU Prop Nut Removal Tool

6697724 Rev - Alignment Fixtures, Main Assembly
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